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(54) Parallel processor change-over 

(57) A parallel processor system (1) has a current processor group (10) including a plurality of processors 
(100) and a network connecting the processors to each other, and a standby processor group (20) configured in 
the same way as the current processor group. Each group has a monitor processor (11, 21). A faulty processor 
reference ratio or number decided according to the amount of job processing is preset as a function of time to 
a processor control section (30). On receiving a report notifying occurrence of a failure in a processor from the 
monitor processor disposed in the current processor group, the processor control section (30) decides the 
ratio or number of failed processors in the current processor group, and if it equals or exceeds the reference 
value changes over job processing from trie current processor group to the standby processor group. 
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PARALLEL PROCESSOR CHANGE-APPARATUS AND METHOD 

The present invention relates to a parallel 
processor system including a current processor group 
including current processors and a standby processor 
5 group including standby processors and, in particular, 
to a parallel processor system and a change-over control 
method of the parallel processor system in which a 
change-over control operation is achieved from the 
current processor group to the standby processor group 

10 when a failure occurs in some processors in the current 
processor group. 

According to a conventional parallel processor 
system, when a failure occurs during a job in a 
processor or some processors, the faulty processor or 

15 processors is or are removed from the running system 

configuration such that the job processing is executed 
by the remaining processors in a degenerated state. 
However, in the degenerated system operation, the number 
of available processors is decreased and hence the job 

20 processing performance is lowered in the overall 

parallel processor system. In some cases, this possibly 
leads to a case in which some jobs cannot be conducted. 

To prevent the disadvantageous event, there 
has been described in the JP-A-3-132861 a technology in 
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which a plurality of processors constituting a parallel 
processor system are grouped into blocks each including 
several processors such that one processor to several 
processors (of which the number is less than that of the 
5 processors in the pertinent group) are assigned as 
standby processors for the group. When a processor 
fails in a block, the processor is replaced with the 
standby processor thus prepared in advance. 

Moreover, there has been also known a 
10 technology in which a parallel processor system includes 
a group of current processors to ordinarily execute job 
processes and a group of standby processors of which the 
number of processors is equal to that of the current 
processors. When a failure occurs in a processor of the 
15 current processor group, a change-over operation is 

conducted to substitute the standby processor group for 
the current processor group so as to continuously 
achieve the job processing. 

In both of these technologies, when a 
20 processor fails, there is used a standby processor or a 
standby processor group to continue the job process. 
Consequently, the number of processors responsible for 
execution of the processing is not decreased and hence 
the overall processing performance of the parallel 
25 processor system is kept unchanged. 

In the first technology above, when the number 
of failed processors exceeds that of standby processors 
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of the pertinent processor group, the number of 
processors to actually execute processing is resultantly 
decreased as compared with the number of processors 
available in the normal state. This leads to a problem 
5 of deterioration in the processing performance of the 
overall parallel processor system. 

Moreover, in the second technology described 
above, even when a failure occurs in a plurality of 
processors, the number of available processors is not 

10 lowered. However, even when only a processor fails, the 
current processor group is replaced with the standby 
processor group. Consequently, for example, with 
respect to the job processing capacity, even when the 
job can-be satisfactorily carried out by the remaining 

15 processors, there is effected a switching operation from 
the current processor group to the standby processor 
group, causing a problem that unnecessary change-over 
operations are frequently accomplished. 



20 It is therefore a first object of the present 

invention to provide a change-over control method in 
which when one processor or a plurality of processors 
fails or fail in a parallel processor system, the 
current processor group is efficiently replaced by the 

25 standby processor group according to an amount of job 
processing while avoiding unnecessary change-over 



operations from the current processor group to the 
standby processor group. 

A second object of the present invention is to 
provide a parallel processor system in which even when 
one processor or a plurality of processors fails or fail 
during a job process in a parallel processor system, the 
job can be continuously processed with a sufficient 
processing performance according to the quantity of job 
processing. 

To achieve the first object according to the 
present invention, in a change-over control method for 
use with a parallel processor system including a current 
processor group including a plurality of processors and 
a network connecting the processors to each other and a 
standby processor groups having a configuration equal to 
that of the current processor group, a processor control 
section is arranged in the parallel processor system to 
achieve a change-over operation from the current 
processor group to the standby processor group, a 
monitor processor is disposed for each of the processor 
groups, and a faulty processor ratio is set to the 
processor control section to indicate a reference value 
of the ratio of processors failed in the current 
processor group, the ratio being decided according to 
the amount of job processing- On receiving a processor 
failure report from the monitor processor in the current 
processor group, the processor control section computes 
the ratio of processors failed in the current processor 
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group at the pertinent point of time. When the ratio is 
equal to or more than the faulty processor ratio, a 
change-over operation is effected from the current 
processor group to the standby processor group. 
5 In order to achieve the second object 

according to the present invention, a parallel processor 
system including a current processor group including a 
plurality of processors and a network connecting the 
processors to each other and a standby processor groups 

10 having a configuration identical to that of the current 
processor group. Each of the processor groups includes 
a monitor processor to control processing information of 
each of the processors respectively of the pertinent 
processor groups and to detect and report failures 

15 occurred in a processor thereof. The system further 
includes a processor control section to carry out a 
change-over operation between the current and standby 
processor groups. The processor control section 
includes a scheduling table in which the faulty 

20 processor ratio determined is set according to the 
amount of job processing and a change-over control 
section to compute, when a report of occurrence of a 
failure is received from the monitor processor of the 
current processor group, a ratio of processors failed in 

25 the current processor group at the pertinent point of 
time so as to compare the ratio with the faulty 
processor ratio set in the scheduling table. The 



change-over control section accomplishes a change-over 
operation from the current processor group to the 
standby processor group when the above ratio is equal to 
or more than the faulty processor ratio. Moreover, 
there is included an operator's console connected to the 
processor control section for arbitrarily setting the 
faulty processor ratio to the scheduling table. 

In accordance with the present invention as 
described above, the change-over operation from the 
current processor group to the standby processor group 
is conducted on the basis of the faulty processor ratio 
assigned according to the job processing amount. In 
consequence, in case where a failure occurs in a 
processor of the current processor group, when the job 
can be satisfactorily achieved by the remaining 
processors, the job process is continuously executed. 
When the ratio of failed processors reaches the faulty 
processor ratio, the current processor group is replaced 
with the standby processor group. Consequently, the 
switching operation between the current and standby 
processor groups can be effectively carried out while 
efficiently developing the processing performance of 
each processor and the job processing can be executed 
with a sufficient processing performance. 

These and other objects and advantages of the 
present invention will become apparent by reference to 
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the following description and accompanying drawings 
wherein: 

Fig. 1 is a block diagram showing an 
embodiment of the parallel processor system according to 
5 the present invention; 

Fig- 2 is a block diagram showing a specific 
structure of a processor ; 

Fig. 3 is a table showing the contents of an 
address control table keeping therein logical addresses 
10 and physical addresses related thereto; 

Fig. 4 is a table showing the contents of a 
scheduling table keeping therein values of faulty 
processor ratio set at predetermined points of time; 

Fig. 5 is a graph showing the values of faulty 
15 processor ratio set at predetermined points of time; 

Fig. 6 is a flowchart showing operation of a 
processor control section in a processor group switching 
operation; 

Fig. 7 is a flowchart showing operation of a 
20 processor control section when the faulty processor 
ratio is changed; 

Fig. 8 is a block diagram showing another 
embodiment of the parallel processor system according to 
the present invention; 
25 Fig. 9 is a flowchart showing operation of the 

processor control section in a processor group switching 
operation; and 
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Fig, 10 is a flowchart showing operation of 
the processor control section when the number of faulty 
processors is changed; 



5 In Fig, 1, a parallel processor 1 according to 

the present invention includes a current processor group 
10 for ordinarily conducting a job process and a standby 
processor group .20 which is substituted for the current 
processor group 10 through a change-over operation when 
10 a failure occurs in a processor of the current processor 
group 10 to continuously execute the job process. Each 
of the processor groups 10 and 20 includes n processors 
100. 

The parallel processor system 1 includes a 
15 processor control section 30 which controls 

configurations of the processor groups 10 and 20 and 
operation states of the respective processors 100 and 
which computes the ratio of failed processors in the 
current processor group 10, When the ratio reaches a 
20 predetermined faulty processor ratio, the processor 
control section 30 indicates a change-over operation 
from the current processor group 10 to the standby 
processor group 20. Namely, the section 30 includes a 
processor to primarily conduct the switching operation 
25 between the processor groups 10 and 20. 

The current processor groups 10 includes a 
monitor processor 11, whereas the standby processor 
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group 20 has a monitor processor 21. The processor 
control section 30 is logically linked with the monitor 
processors 11 and 21. 

As can be seen from Fig. 2, each of the 
5 processors including the processors 100 and monitor 
processors 11 and 21 includes a processor section 101 
for actually executing processing and a communication 
control section 102 for achieving initiation and 
termination of communication with a network and 

10 recognizing logical addresses. In the processor groups 
10 and 20, the processors 100 and monitor processors 11 
and 21 are respectively connected to each other via a 
network bus 200, The monitor processors 11 and 21 as 
well as the processors 100 have the same constitution. 

15 Each of the monitor processors 11 and 21 is not 
responsible for the job processing . The monitor 
processor 11 or 21 assigns processing to each processor 
100 in the own processor group, controls the processing 
state and history thereof, detects occurrence of 

20 failures in the processors 100, and notifies the 

failures to the processor 100 of the processor control 

section 30. 

The processor controller 30 includes an 
address control table 3 01 keeping therein physical 
25 addresses 1 to 2n of the processors and logical 

addresses 1 to n associated therewith, a scheduling 
table 3 02 to which values of faulty processor ratio 
determined according to the job processing amount are 
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set, a timer 303 for measuring time, a storage section 
304 for transferring the contents of processing from the 
current processor group 10 to the standby processor 
group 20, and a change-over control section 305 for 
5 deciding and indicating a switching operation from the 
current processor group 10 to the standby processor 
group 20. As shown in Fig. 3, the address control table 
301 keeps therein physical addresses 1 to n of the 
respective processors 100 in the current processor group 
10 10 and physical addresses n + 1 to 2n thereof in the 
current processor group 20 with correspondences 
established between the physical and logical addresses. 
As can be seen from Fig. 4, the scheduling table 302 
contains predetermined values of faulty processor ratio 
15 at the pertinent points of time. 

There is also disposed an operator's console 
40 connected to the processor control section 30. From 
the console 40, the faulty processor ratio can be 
arbitrarily set to the scheduling table 302. 
20 Description will next be given to operation of 

the parallel processor system 1 according to the 
embodiment . 

In this embodiment, it is assumed as shown in 
Figs. 4 and 5 that the values of faulty processor ratio 
25 indicating a switching operation from the current 

processor group 10 to the standby processor group 20 are 
beforehand set from the console 40 to the scheduling 
table 302 of the processor controller 30. Namely, the 
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ratio is set to 50%, 25%, and 50% for the ranges from 0 
h to 9 h, from 9 h to 15 h, and from 17 h to 24 h, 
respectively. 

When executing a job processing in response to 
5 an external process request in the parallel processor 
system 1, the request is first received by the monitor 
processor 11 of the current processor group 10, The 
processor 11 classifies the received request into 
several processes to be assigned to the respective 

10 processors 100 of the own processor group 10. 

At predetermined points, the monitor processor 
11 writes such information items in the storage 3 04 of 
the controller 30 as allocation of processes to the 
processors 100, processing states thereof, and 

15 processing history (to be called processing information 
herebelow) thereof. 

Each processor 100 supplies the monitor 
processor 11 at a fixed interval of time with a message 
indicating the normal operation state thereof. 

20 Examining the messages from the processors 100, the 
monitor processor 11 assumes a failure of a processor 
when the message is not received therefrom for a 
predetermined period of time and notifies occurrence of 
a failure of the processor 100 to the processor 

25 controller 30. 

Referring now to Fig. 6, description will be 
given of operation of the processor control section 30 
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when a report of failure in the processor 100 is 
received from the monitor processor 11. 

When the report of failure in the processor 
100 is received from the monitor processor (step 601), 
5 the switching control section 305 computes the ratio of 
failed processors in the current processor group 10 at 
the pertinent point of time (step 602). The change-over 
controller 305 'compares the computed ratio with a faulty 
processor ratio which is preset in the scheduling table 

10 302 and which corresponds to a point of time indicated 
by the timer 303 (step 603). When the ratio is 
resultant ly less than the faulty processor ratio, the 
switching operation from the current processor group 10 
to the standby processor group 20 is not conducted. 

15 Namely, the switching controller 305 waits for reception 
of the next report from the monitor processor. 

As a result of comparison, when the computed 
ratio is equal to or more than the faulty processor 
ratio, termination of communication is notified via the 

20 monitor processor 11 to the communication controller 102 
of each processor 100 of the current processor group 10 
(step 604) . Referring thereafter to the address control 
table 301, the physical addresses corresponding to the 
respective logical addresses 1 to n are changed from the 

25 physical addresses of the respective processors 100 of 
the current processor group 10 to those of the 
respective processors 100 of che standby processor group 
20 (step 605) . Communicability as well as the logical 
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addresses corresponding to the physical addresses of the 
respective processors 100 are then reported via the 
monitor processor .21 to the communication controller 102 
of each processor 100 of the standby processor group 20 

5 (step 606) . 

In responsive to the notification from the 
processor controller 30, the communication controller 
102 of the processor 100 starts communication with the 
network and recognizes logical addresses denoted by the 

10 request. The monitor processor 21 then accesses the 
storage 304 of the processor controller 30 to read 
processing information of each processor written therein 
by the monitor processor 11. The monitor processor 21 
receives allocation of processes to the respective 

15 processors 100 of the current processor group 10, 

notifies the processing history to each processor 100 of 
the standby processor group 20, and then transfers job 
processes of the processors 100 from the current 
processor group 10 to the standby processor group 20, 

20 thereby completing the entire switching operation. 

In the embodiment above, when the report of 
failure of the processor 100 is received from the 
monitor processor 11, the processor controller 30 
decides whether or not the change-over operation is to 

25 be achieved from the current processor group 10 to the 
standby processor group 20. However, since the faulty 
processor ratio set to the scheduling table 3 02 takes 



- 14 - 

various values at: the respective points of time, even 
when a ratio of failed processors is less than the 
pertinent faulty processor ratio at a point of time/ the 
ratio may possibly reach a faulty processor ratio at the 
5 next point of time. Consequently, it is necessary to 
appropriately accomplish the switching operation in the 
above case. Referring now to Fig. 7 , description will 
be given of operation of the processor controller 30 in 
such a case. 

10 Each time the timer 303 indicates a new point 

of time, the switching controller 305 makes a check to 
decide whether or not the faulty processor ratio is 
changed in the scheduling table 302 (step 701). In this 
embodiment, as can be seen from Figs. 4 and 5, the 

15 faulty processor ratio is altered at two points, namely,. 
9 h and 17 h. In consequence, when the faulty processor 
ratio is changed (at 9 or 17 o'clock), the switching 
controller 305 compares the faulty processor ratio 
before the change point with the faulty processor ratio 

20 thereafter (step 702) . When the anterior ratio is 
larger as a result of the comparison, the switching 
operation from the current processor group 10 to the 
standby processor group 20 is skipped. Namely, the 
switching controller 3 05 waits for reception of a report 

25 of failure from the monitor processor 11 or a subsequent 
point of change of the faulty processor ratio. 

As a result of the comparison, when the 
anterior ratio before the change is smaller, the ratio 



- 15 - 

of failed processors 100 at the pertinent point of time 
is compared with the posterior faulty processor ratio 
after the change (step 703). When the ratio of failed 
processors 100 is less than the posterior faulty 
5 processor ratio as a result of the comparison, the 

switching operation from the current processor group 10 
to the standby processor group 20 is not effected. The 
switching controller 305 waits for a report of failure 
from the monitor, processor 11 or a subsequent point of 
10 change of the faulty processor ratio. 

When the anterior ratio before the change is 
resultantly equal to or larger than the posterior faulty 
processor ratio, there are conducted operations (steps 
704 to 706) similar to those described above (step 604 
15 and subsequent steps of Fig. 6) and then the switching 
operation is carried out from the current processor 
group 10 to the standby processor group 20. 

Next, description will be given of another 
embodiment according to the present invention. In the 
20 above embodiment, the switching operation from the 
current processor group 10 to the standby processor 
group 20 is accomplished on the basis. of the faulty 
processor ratio. In contrast therewith, the switching 
operation is carried out according to the number of 
25 failed processors. 

In a parallel processor system of the 
embodiment shown in Fig. 8, the processor control 
section 30 includes, in addition to the constituent 
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components of the system 1 of Fig. 1, a counter 306 for 
counting the number of failed processors when a report 
of processor failure is received from the monitor 
processor 11. In the scheduling table 302, there are 
5 set the number of faulty processors decided according to 
the job processing amount at each preset point of time. 
The other configurations are the same as those of the 
embodiment of Fig. 1 and hence description thereof will 
be avoided. 

10 Referring now to Fig. 9, description will be 

given of operation of the processor controller 30 when a 
notification of a failure in a processor 100 is received 
from the monitor processor 11. 

On receiving the report of processor failure 

15 from the monitor processor 11 (step 901), the counter 
306 counts the number of failed processors 100 (step 
902) . The change-over controller 305 then compares the 
resultant number of failed processors 100 with the 
number of faulty processors preset in the scheduling 

20 table 302 corresponding to the time indicated by the 
timer 303 (step 903). As a result of the comparison, 
when the number of failed processors is less than that 
indicated in the table 302, the switching operation from 
the current processor group 10 to the standby processor 
25 group 20 is not effected. The change-over controller 
305 waits for reception of a subsequent notification 
from the monitor processor 11. 
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When the number of failed processors is equal 
to or more than that indicated in the table 302 as a 
result of the comparison, the system conducts operation 
(steps 904 to 906) similar to that of the first 
embodiment (step 604 and subsequent operations of Fig. 
6) and then replaces the current processor group 10 with 
the standby processor group 20. 

Referring now to Fig. 10, description will be 
given of operation of the processor control section 30 
when the number of faulty processors is changed in the 
scheduling table 302. 

When the timer 303 indicates a new point of 
time, the switching control section 305 decides whether 
or not the number of faulty processors is changed in the 
scheduling table 302 (step 1001). If the number is 
altered, the controller 305 compares the value of the 
number used up to this point of time and that of the 
number to be subsequently employed (step 1002). As a 
result, when the latter is equal to or more than the 
former, the switching operation from the current 
processor group 10 to the standby processor group 20 is 
not effected. As described above, the change-over 
controller 305 waits for reception of a subsequent 
failure notification from the monitor processor 11 or a 
subsequent change in the number of faulty processors. 

As a result of the comparison, when the 
posterior value is less than the anterior value, the 
change-over controller 305 compares the number of failed 
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processors 100 counted by the counter 306 up to the 
pertinent point of time with the posterior number of 
faulty processors to be subsequently used (step 1003). 
If the the number indicated by the counter 306 is less 
5 than the posterior number of faulty processors 100, the 
system conducts the change-over operation from the 
current processor group 10 to the standby processor 
group 20. Namely, the change-over controller 305 waits 
for a failure notification from the monitor processor 11 
10 or a subsequent change in the number of faulty 
processors . 

If the the number indicated by the counter 306 
is resultantly equal to or more than the number of 
faulty processors 100, there is achieved operations 

15 (steps 1004 to 1006) similar to those (step 604 and 

subsequent operations of Fig. 6) of the first embodiment 
and then the switching controller 305 conducts the 
change-over operation from the current processor group 
10 to the standby processor group 20. 

20 Description has been given of the present 

invention by reference to the embodiments. However, it 
is to be appreciated that the present invention is not 
restricted by the embodiments and can be changed or 
modified within the scope and spirit of the present 

25 invention. 

For example, although the parallel processor 
system includes one current processor group and one 
standby processor group in the description of the 
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embodiments, it is also possible to use a plurality of 
current processor groups and a plurality of standby 
processor groups. In such a case, there can be 
considered various configurations, for example, a 
5 construction including two or more current processor 
groups and one standby processor group and a 
configuration including two or more current processor 
groups and two or more standby processor groups. 

In the change-over control method for use with 
10 a parallel process system in accordance with the present 
invention, the change-over operation is effected from 
the current processor group to the standby processor 
group on the basis of the faulty processor ratio or the 
number of faulty processors determined according to the 
15 amount of job processing. Consequently, in case where a 
failure occurs in a processor of the current processor 
group, when the job can be completely conducted by the 
remaining processors, the change-over operation is not 
carried out. Resultantly, processing performance of 
20 each processor can be efficiently utilized; moreover, 

the switching operation from the current processor group 
to the standby processor group can be effectively 

carried out. 

In addition, the faulty processor ratio or the 
25 number of faulty processors can be arbitrarily specified 
at the pertinent point of time. Consequently, in 
accordance with the state of daily job processing, the 
change-over operation can be achieved from the current 
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processor group to the standby processor group on the 
basis of the optimal processor utilization ratio at the 
respective points of time. 

According to the parallel processor system of 
the present invention, in case where a processor fails 
during a job process, the job is continuously carried 
out when the remaining processors can fully accomplish 
the job. Namely, when the ratio of failed processors 
reaches the faulty processor ratio or the ratio related 
to the number of failed processors decided according to 
the job processing amount, the switching operation is 
executed from the current processor group to the standby 
processor group to continue the processing of the job. 
Consequently, the job can be processed with a sufficient 
processing performance by completely using the 
processing capability of each processor. 

While the present invention has been described 
with reference to the particular illustrative 
embodiments, it is not to be restricted by those 
embodiments . It is to 

be appreciated that those skilled in the art can change 
or modify the embodiments without departing from the 
scope and spirit of the present invention. 
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CLAIMS : 

1. a change-over control method for use with a 

parallel processor system including a current processor 
group including a plurality of processors and a network 
connecting the processors to each other and a standby 
processor group including a plurality of processors and 
a network connecting the processors to each other, the 
5 current and standby processor groups including the same 
number of processors, comprising the following steps of: 

disposing a processor control section in the 
parallel processor system; 

arranging a monitor processor in the current 
10 processor group and a monitor processor in the standby 
processor group; 

deciding a faulty processor ratio according to 
an amount of job processing in the parallel processor 
system; 

15 setting the faulty processor ratio in the 

processor control section; 

calculating by the processor control section, 
when a report notifying occurrence of a failure in a 
processor is received from the monitor processor 
20 disposed in the current processor group, a ratio of 

failed processors in the current processor group at a 
pertinent point of time; 

comparing the ratio with the faulty processor 

ratio; and 
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conducting, when the ratio is equal to or more 
than the faulty processor ratio , a change-over operation 
of transferring job processing from the current 
processor group to the standby processor group. 
2 . A change-over control method according to 

Claim 1, further including the steps of: 

reporting at a preset point of time by the 
monitor processor disposed in the current processor 
group processing information of each of the processors 
belonging to the current processor group to the 
processor control section; 

keeping by the processor control section the 
processing information therein; 

notifying by the processor control section, 
when the job processing is transferred from the current 
processor group to the standby processor group, 
termination of communication to each of the processors 
belonging to the current processor group; 

reporting logical addresses corresponding to 
respective physical addresses of each of the processors 
belonging to the standby processor group and initiation 
of communication to each of the processors belonging to 
the standby processor group; 

reading by the monitor processor disposed in 
the standby processor group the processing information 
from the processor control section and notifying the 
processing information to each of the processors 
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belonging to the standby processor group; and 

receiving and executing by each of the 

processors belonging to the standby processor group the 

job processing from each of the processors belonging to 
5 the current processor group. 

3 a change-over control method according to 

Claim 1, further including the steps of: 

decid'ing a number of failed processors in 

place of the faulty processor ratio according to an 
10 amount of job processing; 

setting the number of failed processors in the 

processor control section; 

calculating by the processor control section, 
each time a report notifying occurrence of a failure in 
15 a processor is received from the monitor processor 

disposed in the current processor group, the number of 
failed processors; 

comparing the calculated number with the 
number of faulty processors; and 

conducting, when . the number reaches the number 
20 of faulty processors, a change-over operation of 

transferring job processing from the current processor 
group to the standby processor group. 

4> a change-over control method for use with a 

parallel processor system including a current processor 
25 group including a plurality of processors and a network 
connecting the processors to each other and a standby 
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processor group including a plurality of processors and 
a network connecting the processors to each other, the 
current and standby processor groups including the same 
number of processors, comprising the following steps of: 

disposing a processor control section in the 
parallel processor system; 

arranging a monitor processor in the current 
processor group and a monitor processor in the standby 

processor group; 

disposing a timer in the processor control 

section; 

deciding a faulty processor ratio at a 
predetermined interval of time according to an amount of 
job processing in the parallel processor system; 

setting the faulty processor ratio in the 
processor control section; 

calculating by the processor control section, 
when a report notifying occurrence of a failure in a 
processor is received from the monitor processor 
disposed in the current processor group, a ratio of 
failed processors in the current processor group at a 
pertinent point of time; 

comparing the ratio with the faulty processor 
ratio corresponding to a point of time indicated by the 
timer; and 

conducting, when the ratio is equal to or more 
than the faulty processor ratio, a change-over operation 
of transferring job processing from the current 
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processor group to the standby processor group. 

5 . a change-over method according to Claim 4 , 

further including the steps of: 

deciding by the processor control section, 
5 each time the time indicated by the timer is changed, 
whether or not the anterior faulty processor ratio 
before the pertinent point of time is different from a 
posterior faulty processor ratio to be employed 
thereafter; 

10 comparing, when the ratios are different from 

each other, the anterior faulty processor ratio with the 

posterior faulty processor ratio; 

calculating, when the posterior faulty 

processor -ratio is less than the anterior faulty 
15 processor ratio, a ratio of processors failed up to this 

point of time in the current processor groups; 

comparing the obtained ratio with the 

posterior faulty processor ratio; and 

conducting, when the ratio is equal to or more 
20 than the posterior faulty processor ratio, a change-over 

operation of transferring job processing from the 

current processor group to the standby processor group. 

6, a change-over control method according to 

Claim 4, further including the steps of: 
25 reporting at a preset point of time by the 

monitor processor disposed in the current processor 

group processing information of each of the processors 



belonging to the current processor group to the 
processor control section; 

keeping by the processor control section the 

processing information; 

notifying by the processor control section, 
when the job processing is transferred from the current 
processor group to the standby processor group, 
termination of ' communication to each of the processors 
belonging to the current processor group; 

reporting logical addresses corresponding to 
respective physical addresses of each of the processors 
belonging to the standby processor group and initiation 
of communication to each of the processors belonging to 
the standby processor group; 

reading by the monitor processor disposed for 
the standby processor group the processing information 
from the processor control section and notifying the 
processing information to each of the processors 
belonging to the standby processor group; and 

receiving and executing by each of the 
processors belonging to the standby processor group the 
job processing from each of the processors belonging to 
the current processor group. 

7 _ a change-over control method according to 

Claim 4, further including the steps of: 

deciding a number of failed processors in 
place of the faulty processor ratio according to an 
amount of job processing; 
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setting the number of failed processors in the 
processor control section; 

calculating by the processor control section, 
each time a report notifying occurrence of a failure in 
5 a processor is received from the monitor processor 

disposed in the current processor group, the number of 
failed processors; 

comparing the calculated number with the 
number of faulty .processors corresponding to the time 
10 indicated by the timer; and 

conducting, when the number reaches the number 
of faulty processors, a change-over operation of 
transferring job processing from the current processor 
group to the standby processor group ♦ 
15 8. A change-over method according to Claim 7, 

further including the steps of: 

deciding by the processor control section, 
each time the time indicated by the timer is changed, 
whether or not the anterior number of failed processors 
20 before the pertinent point of time is different from a 
posterior number of failed processors to be utilized 
thereafter; 

comparing, when the numbers are different from 
each other, the anterior number with the posterior 
25 number; 

comparing, when the posterior number is less 
than' the anterior number, the number of processors 



failed up to this point of time in the current processor 
groups with the posterior number of failed processors; 
and 

conducting, when number of processors failed 
up to this point of time in the current processor groups 
5 is equal to or more than the posterior number of failed 
processors, a change-over operation of transferring job 
processing from the current processor group to the 
standby processor group. 

9. a parallel processor system including a 

10 current processor group including a plurality of 

processors and a network connecting the processors to 
each other and a standby processor group including a 
plurality of processors and a network connecting the 
processors to each other, the current and standby 

15 processor groups including the same number of 
processors , compr is ing : 

a monitor processor disposed in the current 
processor group and a monitor processor disposed in the 
standby processor group for controlling processing 

20 information of each of the processors in the current and 
standby processor groups, respectively; 

a processor control section for achieving a 
change-over operation from the current processor group 
to the standby processor group ; 

25 an address control table for keeping therein 

physical and logical addresses of each processor of each 
of the current and standby processor groups. with 



correspondences established therebetween ,- 

a scheduling table for setting therein a 
faulty processor ratio decided according to an amount of 
job processing in the parallel processor system; 

a storage section for storing therein 
processing information of each processor reported at a 
predetermined point of time from a monitor table 
disposed in the current processor group; 

a change-over control section for calculating, 
when a report notifying occurrence of a failure in a 
processor is received from the monitor processor 
disposed in the current processor group, a ratio of 
failed processors in the current processor group at a 
pertinent -point of time, comparing the ratio with the 
faulty processor ratio set in the scheduling table, and 
conducting, when the ratio is equal to or more than the 
faulty processor ratio, a change-over operation of 
transferring the job processing from the current 
processor group to the standby processor group; and 

an operator's console connected to the 
processor control section for arbitrarily setting 
therefrom the faulty processor ratio to the scheduling 
table. 

10. A parallel processor system according to Claim 

3, wherein the processor control section includes: 
a timer for measuring time; 

a scheduling table for setting therein at a 
predetermined interval time a faulty processor ratio 
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decided according to an amount of job processing in the 
parallel processor system; and 

a change-over control section for calculating, 
when a report notifying occurrence of a failure in a 
5 processor is notified from the monitor processor 
disposed in the current processor group, a ratio of 
failed processors in the current processor group at a 
pertinent point of time, comparing the ratio with the 
faulty processor. ratio set in the scheduling table 
10 corresponding to a point of time indicated by the timer, 
and conducting, when the ratio is equal to or more than 
the faulty processor ratio, a change-over operation of 
transferring the job processing from the current 
processor group to the standby processor group. 
15 li. A parallel processor system according to Claim 

9, wherein the processor control section further 
includes : 

a counter for counting, when a report 
notifying occurrence of a failure in a processor is 
20 received from the monitor processor, the number of 
failed processors ; 

a scheduling table for setting therein the 
number of faulty processors decided according to an 
amount of job processing in the parallel processor 

25 system; and 

a change-over control section for comparing, 
when a report notifying occurrence of a failure in a 
processor is received from the monitor processor 
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disposed in the current processor group, the number 
counted by the counter with the number of faulty 
processors set in the scheduling table and conducting, 
when the counted number is equal to or more than the 
5 number of faulty processors, a change-over operation of 
transferring the job processing from the current 
processor group to the standby processor group. 
12. A parallel processor system according to Claim 11, 
wherein the processor control section further includes: 

10 a timer for measuring time; 

a scheduling table for setting therein at a 
predetermined interval of time the number of faulty 
processors decided according to an amount of job 
processing In the parallel processor system; and 

!5 a change-over control section for comparing, 

when a report notifying occurrence of a failure in a 
processor is received from the monitor processor 
disposed in the current processor group, the number of 
faulty processors set in the scheduling table 

20 corresponding to a point of time indicated by the timer 
with the number of failed processors counted by the 
counter and conducting, when the counted number is equal 
to or more than the number of faulty processors, a 
change-over operation of transferring the job processing 

25 from the current processor group to the standby 
processor group. 



13. A change-over control method for use with a parallel processor 
system substantially as any one herein described with reference to 
the accompanying drawings, 

14. A parallel processor system substantially as herein described 
with reference to and as illustrated in Fgis.l to 7, or Figs. 8 to 10 
of the accompanying. drawings. 
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